L-oxothiazolidine 4-carboxylate pretreatment of isolated human peripheral blood lymphocytes reduces sulfur mustard cytotoxicity.
Sulfur mustard (HD, mustard gas) is a vesicant chemical warfare agent for which there is no specific medical countermeasure. A potential approach to combating the debilitating effects of this agent is the use of compounds that can react with this material before it interacts with critical macromolecules. Glutathione (GSH), a tripeptide that exists in high concentrations in cells, reacts with HD and is involved in HD detoxification. Pretreatment of human peripheral blood lymphocytes (PBL) with 10 mmol/L L-oxothiazolidine-4-carboxylate (OTC), a "masked" cysteine precursor, increased intracellular glutathione levels 25-50% over control values. Pretreated PBL were harvested, washed, and exposed to 10, 50, or 100 mumol/L HD. Flow cytometry was used to measure cytotoxicity by propidium iodide uptake. Pretreatment of PBL with OTC led to small decreases in cytotoxicity after HD exposure. However, treatment of cells with OTC after HD exposure was not beneficial. Compounds that can modulate GSH levels within the cell may help to reduce the cytotoxicity of HD when used a pretreatment.